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2014 US EPA Estimate:
534 million tons C&D generated in US
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C&D Management
Options

* Bulk aggregate operations

* Mobile and stationary concrete
crushers

* Mixed C&D recycling operations
* Job site separation
* Deconstruction

On-site Processing

Mixed C&D processing facilities

Deconstruction




Dump and Pick Facilities

Target Components

Mixed | Removed by Residuals
CDD Manual Sort and for Disposal
Heavy Equipment
Concrete J ¥ Cardboard
and Other
Aggregates Wood Metal

Products Products




Single Line Mechanical Facilities

* ¢ * * for Disposal

Wood Metal
. Ferrous Products Products
Fines Metal
\ 4 \ 4
Concrete
and Other Cardboard
Aggregates

o A ".

‘: .)m | "




Mixed — Screen 1 _»[ Magnet ]—} Manual Sort Line

CDD (12-inch cut)

Overs

v

Ferrous
Metal

Unders

v

Screen 2

(1-inch cut) —»> [ Magnet ]_>

v v

Ferrous

Fines Metal

Dual Line Mechanical Facilities

Residuals
for Disposal

v|v

Wood Metal
Products Products

\ 4 \ 4
Concrete
and Other Cardboard
Aggregates

Manual Sort Line —}[ Destoner ]—} Residuals

for Disposal

v | ¥

Wood Cardboard
Products
Metal Concrete
Products and Other
Aggregates



Dual Line Mechanical Facilities




¥ i

\
Ly
~R,

fxr=hn

,
'
N
e
»






















Picking Line

























i

.

et 35

[SUEVEN












Concrete
Markets

Major markets for portland cement

concrete (often with minor amounts of

brick, tile and other masonry products):

- Replacement of natural construction
aggregates, particularly as road base or
similar.

— In some cases used as clean fill
material.

- Markets as concrete or pavement
aggregate still somewhat limited.



Asphalt Concrete
Markets

Major markets for asphalt concrete:
— Heavily recycled into the manufacturer
of new hot mix asphalt (HMA)

pavement.
—> Recycling rate > 90% &A—"?A
W, " —

NATIONAL ASPHALT
PAVEMENT ASSOCIATION



Asphalt Shingle
Markets

Major markets for asphalt shingles:

— Bitumen and aggregate source for the
manufacture of new HMA.

- Replacement levels of 5% or 10%.

—> Biggest challenge is regulatory (and
economic hurdle) of asbestos testing.

— Tied to asphalt prices.



Wood
Markets

Major markets for C&D Wood:
- Fuel
— Landscape mulch
— Challenges:
— Fluctuating boiler fuel prices
- Issues with impurities
- Lead paint
- Treated wood
— Engineered wood



Gypsum Drywall
Markets

Major markets for gypsum drywall:
- New drywall
— Agriculture/soil amendment
= Minor (cement kiln, construction
products)
- Challenges:
— Cost competition with other
gypsum sources
—> Separation from other waste
stream components



-\"‘\\I e\\; AﬁeCﬁng Whe,_e

Qo Ve A f & ";_ e</i,

s mp— B ® Scrap drywall
| NEWWE;N ‘ to
I o Psuv Ric i I new drywall

Agricultural
Products

A 4

Pulverized

gypsum for
land

application




Refuse Derived Fuel

There is a growing recognition that a
market for some C&D materials is as a
fuel substitute (e.g., for cement kilns).

Issues:

— Chlorinated plastics (PVC)

- Competition with other RDF sources

—> Regulatory requirements for facilities
burning RDF



Major markets for C&D fines:
= Landfill cover

= Non-structural soil fill

- Soil amendments

Challenges:

= Trace chemical constituents
- Gypsum and H,S

- Low strength properties



CDRA C&D
Benefits
White Paper

* The benefits
whitepaper is
being updated

* Benefits
 Landfill capacity
savings
* Energy savings

Life cycle
environmental
benefits

Job creation

Impact on local
economies

https://cdrecycling.org/

The Benefits of Construction and Demolition
Materials Recycling in the United States

& CDRA White Paper

April 2017
Wersion 1.1
22017 All righfs reserved

Praparad for the Construction & Demeolition Fecyelmg Aszociation by
The Department of Environmental Engineering Sciances,
Engineering Schoel of Sustainzbla Infrastructure and Enviromment, University of Florida

Timothy Townsand, Principal Investizator; Malak Anzhaszi, Stodent Azsistant

Executive Summary

In the 1%, Construction and demoliftion materials (C&D) are conzider one of the largest components of the solid
wazte stream, which make: them ideal candidates for the reeyelmz mdustry. A mam motivation to recvels thiz
material iz the sconomic benefit, however other motrvators include avoldance of landfill disposal thus saving acres
of land. Eelativa to landfilling, C&D matenials recycling rezultz m 2 greater job creation and industrial activity, and
a greater degree of environmental protection, a smarter use of natural razources, energy zavings, and a nat decrease
in greenhouse gas emizsions. This report summarizes an effort conducted fo assesz the benefits of the C&ED
recyvehing mmdustry i the U3 relative to 2014, The numencal estimates presented harem were determmed uzing
availzbls C&D industry data from the literature, addibiomal information sorveved from the C&D recyeling
community, and the authors" professional experience.

C&D generation statistics are not rigerously tracked in the US, and predictions of the amewmnt of C&D landfillad
and recyelad vary dramatically. For this analysiz, the amount of C&D generated in the US in 2014 was estimatad
at approcimately 430 million tons. The C&D consizts of approximataly 64 million tons of mixed C&D, 290 millhon
tons of bulk aggregate (primanly concrete), and 76 mullion tons of reclammed asphalt pavement (B AP). About 73%
of thiz waste stream was projected as being recovered and put to beneficial uze by the C&D recycling mdustry
{comesponding to 2 37% recycling rate for mixed C&D, an 83% recyeling rate for bulk ageregate, and an over 98%
recyeling rate for EAF). The area of landfill avoided by recyeling thiz amount of C&D iz aquivalent to over 3 5300
acres (at a waste dapth of 30 f£).

The energy zavings and greenhouszs zas (GHG) emizsions avoldance as a result of recyclmz C&D components
inztead of landfilling them was aszaszed uszing emission and energy factors developed by the US Environmental
Protection Agency. In 2014, the estimated magnitude of GHEG amiszions offset corresponded to taking 10,23 million
paszenger car: off the road for an entire year. The energy savings resultmg from C&D recyeling was squivalent to
over 4.94 zallons of gasclme consumed.

Usmg mdustry survey results and the waste recveling projections, the C&D recveling industry was projected to be
rezponsible for the direct support of 27,900 jobs in tha T2 in 2014, Facility cwnars have ivestad over $6.6 billion
in the development and construction of C&D recyeling mfrastructure. The direct annual cutput (revemua) of the
C&D recycling industry was estimated to be approximatsly $9.9 hillion, and when considering indirect and induced
eccnomic cutput, the Imdustry raprazented an over 523 bilhon contribution.
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Energy Savings

All of the asphalt recycled in 2014 resulted in
an energy savings equivalent to 117 million barrels of oil

* Waste recycling
estimates were
used along with
WARM energy
factors to
estimate energy
savings from
C&D recycling.
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Energy Savings through C&D Recycling

Energy

Material ?I\?I\illllrilgns

mmBTU)
Wood 109
Asphalt Shingles 1.91
Gypsum Drywall 11.2
Metal 164
Concrete 117
Bricks 0.67
RAP 150
Cardboard 87.5
Glass 0.40
Organics 6.25
Plastic 21.7
Carpet 11.3
Total 682
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Greenhouse Gas Emissions

* Waste recycling
estimates were
used along with
WARM GHG
emission factors
to estimate GHG
offsets resulting
from C&D
recycling.
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GHG Offsets through C&D Recycling

Total Million
Material MTCO.,E
Avoided - 20
Wood -5.41 Q@
Asphalt Shingles 0.14 o 15
Gypsum Drywall -0.35 g 10
Metal 10.8 o
5
Concrete 9.24 % I
Bricks 0.05 2 0 —_ - o
RAP 7.76 S :
Cardboard 19.8 %
Glass 0.05 = .10
Plastic 0.58 8 6 N N 2 W KR D o O or
O & O P & F & N &L
Carpet 1.24 & c$<\°0 Q@\é Q¥ o‘\é RO @)oo Q@ @«Q
Total 43.9 \\?}& %\@ C @
?&Q CO*Q
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e Assume 430 millions tons of C&D recycled

* Assume density of 1,200 pcy, 2,200 pcy, and 2,000 pcy for mixed
C&D, bulk aggregate, and RAP, respectively

Landfill Capacity Savings

* Assume landfill depth of 50 ft

 Landfill area saved in one year = 5,534 acres

5,534 acres

RI:/T;t)(/eCrIiZ? Million Tons Acres Saved*
Mixed C&D 63.4 1,310
Bulk Aggregate 290 3,277
RAP 76.3 947
Total 430 5,534

5/30/2018

| 50t

44



5/30/2018

e Job statistics from

Job Creation

both bulk
aggregate and
mixed C&D
processing facilities
have been
collected.
F;,Tgt); CrIIZ? Million Tons JT%?]Z F:)efrAl\glrllltIJc;? Thogfoadnljjseéobs
C&D Recycled
Mixed C&D 63.4 233 14.8
Bulk Aggregate 290 45.0 13.3
Total 430 27.9

45




Direct and Indirect Economic Benefit

* Economics statistics from
both bulk aggregate and
mixed C&D processing

facilities have been

collected.

e

Direct & Indirect

Direct, Indirect,&

Capital Direct Revenue
Recycled Material Million Tons Expenditures - Revenue Induced Revenue
- (Billion) s -
(Billion) (Billion) (Billion)
Mixed C&D 63.4 $3.45 $3.42 $5.82 $8.09
Bulk Aggregate 290 $3.17 $6.51 $11.1 $15.3
Total 430 $6.63 $9.94 $16.9 $23.4
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Construction & Demolition

Recycling Association

The National Trade Association Dedicated to the C&D Recycling Industry

Welcome » The Impact of the CDRA » News & Events » Find a C&D Recycler Websites & Links » Membership »

Welcome to the CDRA

The Construction & Demolition Recycling Association (CDRA) promotes and defends the environmentally Not a member?
sound recycling of the more than 325 million tons of recoverable construction and demolition (C&D) ‘ ) Click to apply online
materials that are generated in the United States annually. These materials include aggregates such as

concrete, asphalt, asphalt shingles, gypsum wallboard, wood and metals. |
Need to renew your "

i |
The CDRA represents a diverse group of member companies and agencies from the many C&D materials memberShlp? ' »
recycﬁfﬁ%@%ﬁplines and industry specialties active in the United States and other countries. ‘ ) Click to renew online *’
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